The aim of this study is to investigate the stock market's reaction to bank merger and acquisition (M&A) events in Brazil when the market is heated. This article aims to fill the research gap involving bank M&As and their effects, especially those arising from M&A waves. This field remains open in the literature; there is no consensus as to the abnormal returns the investor can expect from this mechanism. The notion that bank M&A markets heat up is discussed and still does not present a consensus in the literature. Therefore, topics that involve research on specific M&A strategies and their effects are interesting for the literature. The results of this research point to the emergence of positive cumulative abnormal returns for rivals of newly-merged acquiring banks and zero ones for acquired banks. This analysis occurs because in heated markets the probability of rival banks becoming involved in M&As increases, leading to market gains and greater market power for acquiring banks and the rapid pricing of acquired bank assets. This result corroborates with the post-merger analysis, in which the accounting performance indicators of the acquiring banks are positive. The market reaction was verified through the use of the event study econometric technique, which was applied in the investigation of the occurrence of abnormal returns in time windows of up to 41 days around the bank M&A events. The study measured the stock market's reaction to a motivation for M&As, which is the effect of M&A waves. This article contributes to the literature by highlighting specific forms of bank M&As. In particular, the logic of merger by market forces is addressed. This mechanism of mergers by market forces is presented as evidence of the tendency for M&As and not of paid-in earnings.
INTRODUCTION
There is extensive literature on the value gains (positive abnormal returns) of rivals of recently-merged firms (Song & Walkling, 2000) . These studies begin with Eckbo (1983 Eckbo ( , 1985 and extend to the research by Song and Walkling (2000) and Hankir, Rauch, and Umber (2011) ; however, in this field, the Brazilian literature is scarce. These studies have, for the most part, found positive abnormal returns in rivals of newly-merged firms. The most widely-used explanation in the literature is that horizontal mergers eliminate competitors and enable collusions between the remaining firms in the market.
Yet, the article by Eckbo and Wier (1985) rejects this hypothesis that, by eliminating competitors, horizontal mergers facilitate the collusion of the remaining companies, leaving open the explanation for the positive returns of the rivals of recently-merged firms (Eckbo, 1983 (Eckbo, , 1985 Eckbo & Wier, 1985; Hankir et al., 2011; Song & Walkling, 2000) . Song and Walkling (2000) trace a parallel between the probability of a bank being merged and the abnormal returns observed in the market in relation to the concentration resulting from mergers and acquisitions (M&As). According to Hankir et al. (2011) , the positive abnormal return found in the rival banks of those recentlyconglomerated by the market can be observed by the fact the market is heated and, with this, the investors of rival firms expect their companies to be closer to being merged.
This article aims to contribute to this point and, therefore, seeks to answer the following question: what is the market's reaction in terms of the share prices of rival banks of recently-merged ones in heated markets? With this, the article investigates the occurrence of market reactions to M&A events via an analysis of supposed abnormalities in the share returns of rivals of recentlymerged banks, as well as possible causal relationships derived from this, the latter being analyzed by means of quantile and interquantile regressions, covering the period from 2005 to 2015. The studies that analyze the effects of M&A waves limit themselves to observing the signs of the abnormal returns of the rivals of recently-merged firms to then determine asymmetric effects of M&A waves on the market. Yet, why these abnormal returns of the rivals to recently-merged firms occur as a result of M&A processes is not widely addressed in the literature. In this study, we attempt to contemplate this exact research gap.
Another point that this paper aims to address is to offer inputs for investors and market analysts regarding the possible causes of M&As, such as M&A waves and heated markets, as well as contributing with elements for regulatory entities and monetary authorities to take decisions about market regulations.
The main results found in this study are positive cumulative abnormal returns of the rivals of recentlymerged banks. These conclusions are consistent with the ideas of Song and Walkling (2000) and Hankir et al. (2011) , that such returns are explained by heated M&A markets, which probably facilitates the incorporations of the rivals of recently-merged banks. By analyzing the accounting indicators explaining cumulative abnormal returns, it is observed that the concentration indicators generally present negative effects, showing the dissatisfaction of the investors of rival banks of recently-merged ones with the market concentration. Positive effects on the financial performance indicators of merged banks are also observed in relation to the cumulative abnormal return of rival banks, and it is expected that, by merging, the bank presents operational gains, indicating a heated market. The values of the M&A operations also show positive effects in relation to the cumulative abnormal returns of rival banks, indicating that the market is heated. For the analysis of pending M&As, in which only announcements occurred, with no actual M&As, investors priced the pending M&As of the rival banks negatively, which shows that, in this case, the probability of their banks carrying out mergers is lower. With this, it is observed that investors believe that the bank M&As market is one that is governed by the M&A waves mechanism, that is, via heated markets.
This study is structured in the following way: section 2 presents the literature on the stock market's reaction to bank M&A events in heated markets and the theoretical methodology. Section 3 addresses the analysis methodology, involving the data source and sample definition, a description and definition of the variables used, and the empirical methodology. Section 4 presents the study's empirical analysis and section 5 concludes the article with the final remarks. 
STOCK MARKET REACTION TO BANK M&A EVENTS IN HEATED MARKETS
The banking sector forms part of the companies that have undergone strategic turbulences in the last three decades. In response to regulatory and technological alterations, as well as the globalization movement, the organizational structure of companies in the banking sector have been undergoing constant changes (Asimakopoulos & Athanasoglou, 2013; Pessanha, Calegario, Sáfadi, & Ázara, 2012) . These alterations reinforce M&A movements and, consequently, the stock market's reaction in relation to these events.
To introduce the subject, we choose the paper by Hankir et al. (2011) , in which the authors narrate that the studies in relation to M&A events began at the end of the 1970s and beginning of the 1980s. The seminal papers that use the event study method in finance to measure the abnormal returns derived from M&A events are: Dodd and Ruback (1977) , Dodd (1980) , and Asquith (1983) . These studies analyzed the abnormal returns in acquiring and acquired companies related to M&A announcements and implementations.
Also in line with Hankir et al. (2011) , positive abnormal returns for acquired firms occur via the synergistic process arising from M&A events. For Arık and Kutan (2015) , besides the intrinsic gains derived from the synergistic effects, as shown by Hankir et al. (2011) , target firms generate values by merging. This fact especially occurred right after the last financial crisis of 2007/2008. According to Beltratti and Paladino (2013) , positive abnormal returns occurred during the 2007-2010 financial crisis period due to the positive perception of investors resulting from the M&As in that period. This reaction may occur because big stable banks are expected to absorb small and unstable ones, thus regulating the market. However, the negative abnormal returns found in the acquiring firms may derive from the lack of credibility of the synergistic effects in these banks, from the observance of a more concentrated market (market power), and from the acquisition of banks with financial problems (financial distress).
Another paper with this perspective is that of Hagendorff, Collins, and Keasey (2008) , in which the authors state that in an efficient market asset prices are formed by rational agents, and changes in asset values (caused by M&A events) serve as precise evaluations of the net benefits or harm to shareholders. This information is essential for investor analyses. According to the authors, the literature on the stock market's reaction to M&A events reports that the investors of acquiring firms are skeptical about the gains associated with M&A events. Campa and Hernando (2006) state that the abnormal returns of acquiring banks originating from M&A events are negative and mildly significant, with the same results being found by Brito, Batistella, and Famá (2005) , Delong and DeYoung (2007) , Hagendorff et al. (2008) , Hankir et al. (2011) , Andriosopoulos and Yang (2015) , and Varmaz and Laibner (2016) . According to Delong and DeYoung (2007) , the academic studies have difficulties in finding value creation processes arising from M&A events in commercial banks. These results may be explained by hubris management problems (when managers expose themselves to excessive risks) and others related to the principal-agent mechanism (Delong & DeYoung, 2007) .
In the Brazilian context, the literature has presented various incentives for the implementation of bank M&As, such as the expansion of global financial conglomerates, government incentives to stabilize the economy in the mid 1990s, the privatization of public banks etc. (Pessanha et al., 2012) . The paper by Brito et al. (2005) finds essentially negative returns on M&As of acquiring banks directly involved in mergers. The same economic result can be seen in Araújo, Goldner, Brandão, and Oliveira (2007) , in which the authors did not find profitability gains for acquiring banks directly involved in M&As. However, that paper used a different panel data methodology from the event study methodology employed in this one and in the others cited. Nonetheless, using time series analysis, Pessanha et al. (2012) found positive impacts on the profitability indicators of banks directly involved in M&As, but these impacts are low in intensity. These results show that the studies in this area still lack an in-depth analysis of the effects of M&As on Brazilian banks, especially on the rival banks of recentlymerged ones, which is less frequently addressed in the Brazilian literature.
M&A Waves Hypothesis
This hypothesis is based on the conception that the decisions for companies to merge do not derive from the economic gains that are intrinsic to the events, such as synergistic gains, but from the market's tendency to become more concentrated (Chiang & Zheng, 2010 This debate features the work of Song and Walkling (2000) , who calculate the positive abnormal returns of rival companies of M&A targets based on the greater probability of these events occurring. The reason, according to the authors, is the tendency for M&A events, and not synergistic gains. Thus, shareholders anticipate M&A events and heat the market for shares in companies that could possibly be acquired. In this context, Hankir et al. (2011) determine that in the analysis of peersrival companies, that is, the firms that are not directly involved in the M&A process -a possible emergence of the "M&A wave" theory is observed. Also according to the authors, any negotiation can increase market heating and, with this, the probability that all banks could be possible M&A targets.
Due to the M&A waves hypothesis, the market reaction mechanisms are expected to be volatile to the event. According to Hankir et al. (2011) , the stock market's reaction to the event could be negative, if shareholders encounter some problems in these negotiations, such as agreements that generate excess payments (especially in heated markets), high costs of achieving post-merger synergies, and a lack of economic viability of the mergers. Also, for Song and Walkling (2000) , shareholders heat the market and generate greater returns. It is perceived, with this, that the pricing of acquiring banks' assets tends to experience positive impacts with M&A events, as well as the pricing of acquiring banks (M&A waves hypothesis).
Theoretical Model (Functional Relationship)
In the first stage in the study of the M&A waves hypothesis, the effect of these events both on the rivals of acquiring banks and on the rivals of acquired banks are observed, separately. The events in which the mergers were complete, pending, and complete and pending together were also observed. These M&As were analyzed on their announcement dates. In addition, an analysis was carried out of the effective dates of the bank M&As, that is, after the regulatory bodies' approval. These mergers aim to address, in separate studies, the effects over the pricing of the acquiring and acquired banks.
The second stage of the analysis adopts the idea that cumulative abnormal returns (CARs) are employed with more significant tests as the dependent variable in relation to the mean of the post-merger indicators (independent variables). However, in the case of this hypothesis, the average CARs of the rival banks are used as a dependent variable, and the average postmerger indicators of the banks directly involved are used as independent variables. The aim is to observe whether the market is more heated due to the M&As and, with this, observe whether the investors of the rival banks manage to predetermine the average post-merger indicators of the banks directly involved in M&As. The second stage analysis applies to the events that were really implemented, considering the M&A announcement date.
This article uses the event study econometric model, in the first stage, to test the M&A waves hypothesis. For the hypothesis to be evaluated, the CAR method is used with the aim of examining the short term effects of the bank M&A events. In this case, four equilibrium return models are employed, these being: the constant means model, the market index model, the market model, and the capital asset pricing model (CAPM) suggested by Sharpe (1964) and Lintner (1965) . In a second stage, the results of the abnormal returns found in the first stage are applied in relation to the post-merger accounting data (fundamentals analysis); in this case, the aim is to determine whether the results of the abnormal returns are able to predetermine the average performance and post-merger risk indicators. For the second stage of the article the quantile regression econometric tool is used. The mean indicators were determined between 4 and 5 years after the merger, used following a similar approach to the article by Duso, Gugler, and Yurtoglu (2010) , which uses a similar analysis of the mean of the profitability indicators up to 5 years post-merger. The threshold value of 4 years was determined following Sherman and Rupert (2006) , who state that bank M&As are only completed in the 4th year after the event is carried out.
ANALYSIS METHODOLOGY
This stage presents the population, the sample definition, the variables used in the study, the data source, the descriptive statistics of the data, and the econometric model. 
Data Source, Population, and Sample Definition
This article uses as a data source the financial data portal Datastream Advance, from Thomson Reuters. The sample collected from the portal emerged using the SIC (sector code) filter of codes 6000 to 6289 and code 6712, used by Hankir et al. (2011) . These codes represent the banking sector firms. In this study, the aim was to research Brazilian bank M&As, analyzing the Brazilian stock market for bank M&As in the period from 2005 to 2015, which covers the availability of the data in the database mentioned.
In this study, the publicly-traded banks listed on the stock exchange were used. Twenty-six banking assets are operated, including ordinary, preference, and unit shares. In the sample, investment, commercial, and multiple banks are used. Among these, the sample contemplates public and private banks and those based in Brazil and overseas, totaling 15 banks. Table 1 describes the 26 assets used in the sample. Forty-three M&A events between the 26 banking assets in the period from 2005 to 2015 were considered, these events being between Brazilian banks and Brazilian and foreign ones.
For the market evaluation, the market indices also extracted from the Datastream Advance database from Thomson Reuters were operationalized. The risk-free interest rate was retrieved from the Center for Custody and Financial Settlement of Private Securities (CETIP) database.
Definition of the Study Variables
When studying the impact of the bank M&A events, the daily prices of the financial securities of the banks (Table 1) were used in accordance with Houston and Ryngaert (1994) , Campa and Hernando (2006) , Delong and DeYoung (2007) , Hagendorff et al. (2008) , Hankir et al. (2011) , Asimakopoulos and Athanasoglou (2013) , and Andriosopoulos and Yang (2015) . As market variables, the São Paulo Stock, Commodities, and Futures Exchange (BM&FBOVESPA) indices (Ibovespa) were used and the BM&FBOVESPA financial index (IFNC) was employed as the banking sector portfolio. As the risk-free interest rate, the Special System for Settlement and Custody (Selic) was used. All the assets, indices, and rates have daily periodicity.
The windows that study the bank M&A events are 20 days prior to the announcement, the day of the announcement, and 20 days after the announcement; 15 days prior to the announcement, the day of the announcement, and 15 days after the announcement; and 10 days prior to the announcement, the day of the announcement, and 10 days after the announcement. It is worth noting that the 41-day window was used to determine the abnormal returns in the study by Asimakopoulos and Athanasoglou (2013) ; this window size is warranted by the fact that longer windows than this can include other events and shorter windows than this may not cover the whole impact resulting from the M&A. The paper by Cummins, Lewis, and Wei (2006) used the 31-day window, but applicable to operating loss events. The studies by Delong and DeYoung (2007) used the 21-day window to determine M&A events. In the banking M&As, the dates of the public announcement and effective dates of these mergers are used.
The variable used in the study of the effects on the pricing of the assets are their returns; this mechanism is important for guaranteeing the stationarity of the historical financial series of the asset prices and of the indices. To calculate the returns on the assets the continuous returns method is used, which is:
in which Ln (P it-1 ) is the natural logarithm of the price of asset i in period t-1 and Ln (P it The operational performance indicators are represented by the ROA (return on assets) (equation 2) and by the ROE (return on equity) (equation 3), both calculated according to the proposal by Lown, Osler, Strahan, and Sufi et al. (2000) :
in which π it is the net income after tax of bank i in period t, TA it is the total assets of bank i in period t, and TA it-1 is the total assets of bank i in period t-1. A similar analysis is carried out for the ROE:
in which E it represents the total own capital of bank i in period t and E it-1 represents the total own capital of bank i in period t-1.
The ROA indicator represents the operational performance of bank i in period t and the ROE indicator represents the shareholder performance of bank i in period t. The performance indicators are in relation to the current quarter (t) and the quarter immediately before (t-1).
In the ex-post analysis, Houston and Ryngaert (1994) , Delong and DeYoung (2007) , and Andriosopoulos and Yang (2015) used the ROA indicator. The ROE indicator, in this case ex-post, was used by Campa and Hernando (2006) , Delong and DeYoung (2007) , Hagendorff et al. (2008) , and Hankir et al. (2011) . In all the cases analyzed, these indicators represented the banks' post-merger performance. The greater the bank's performance is, the greater the indicator will be.
As an operational risk indicator, the Z-score similar to that of Lown et al. (2000) and Tabak et al. (2013) is used. According to Lown et al. (2000) , this indicators represents the probability of a bank failing:
in which EQAS represents the relationship between the total own capital and total assets of bank i in period t and σROA i is the standard deviation (SD) of bank i. According to equation 4, the greater the Z-score value, the lower the probability of bank i failing. For Tabak et al. (2013) , the Z-score indicator is a risk measure accepted by the literature.
For control variables, the natural logarithm of the total assets of bank i in period t was used as a proxy for the size of bank i. The logarithm of assets control variable was used by Delong and DeYoung (2007) and Hankir et al. (2011) . For Delong and DeYoung (2007) , big banks tend to present few post-merger gains.
Another control variable used is the relative share of bank i in the sector. Equation 5 is an adaptation from Hax and Majluf (1983) that uses total assets as a decision variable. This variable represents relative share and is measured by the ratio between the total assets of company i in period t and the maximum value of total assets of period t of a particular sector. The relative share is the ratio between the size of company i in relation to the market leading company: in which TA * t is the maximum total assets in period t, representing the leading company of the banking sector. That is, the ratio between the total assets of bank i in period t and the total assets of the segment leading bank TA * t is a relative measure of the market concentration. The aim of the market concentration indicators is to identify the competitive strength of the business environment in which the firm operates. The relative share measure determines the fragmentation of the industry and is a relative measure of the internal strength of the business (Hax & Majluf, 1983) . In this measure, the closer the relative share measure is 
ROA EQAS z Score to 1, the greater the market power of bank i in period t. The last control variable used is the M&A negotiation value. This variable was used in the paper by Hagendorff et al. (2008) . According to these authors, the size of the business is a proxy for the degree of market power. The greater the value of the business, the greater the market power of the acquiring firm and the more heated the market is. Table 2 summarizes the use of each ex-post variable, its meaning, and the main sources used for choosing it. 
Stationarity of the financial series
With the aim of estimating the equilibrium or benchmark returns (Brown & Warner, 1980 , 1985 , stationarity tests of the series of bank security returns were carried out, as well as of the market indices used in this research (IFNC and Ibovespa) . The test used is the augmented Dickey-Fuller unit root test (Dickey & Fuller, 1979) , which has as its null hypothesis the determination of a unit root in the series studied. To increase the precision of the stationarity of the returns analysis, the Phillips and Perron (1988) test is used, which makes a non-parametric correction to the DickeyFuller test, enabling it to be consistent, even if there are dependent lagged variables and serial correlation in the errors. Another calculation method used to guarantee the stationarity of the series of returns is the DickeyFuller generalized least squares (DF-GLS) test proposed by Elliott, Rothenberg, and Stock (1996) , in which the authors argue that the power of the Dickey-Fuller test can be increased if, somehow, the deterministic terms are purged from the regression of the test. Table 3 presents the stationarity tests for each series of returns on the securities, as well as the market indices used to estimate the equilibrium returns on the bank asset prices. The series of logarithmic returns on the prices (R it ) (equation 3) presented stationarity in all the securities listed in Table 3 and in the indices mentioned. With this, there is the possibility of estimating the series of returns on the assets. Table 4 presents a descriptive analysis of the postestimation variables. It shows the mean values, the median, the maximum and minimum values, the SD, and the coefficient of variation of the ex-post indicators (independent variables of the model). 
Description of the ex-post variables

Econometric Models
Econometric models of events study
The event study examines the behavior of the returns for a sample of firms that experience a particular event in common, as in the case of M&As. The event could take place on different calendar dates. However, in the analysis, the initial date is the date of the occurrence of the event (Kothari & Warner, 2007) .
In the event studies method, the initial task is to determine the event that will be analyzed, known as the event of interest or focal event. After determining the focal event, the event temporal window is determined, that is, the period during which the asset prices of the companies studied will be analyzed. In practice, the period of interest is often extended to various days, including, necessarily, the day of the event.
In general, day "0" is defined as the day of the event of interest for each asset, with daily periodicity. For daily returns, the 252 days (1 working year) before the date of the share return focal event were analyzed, known as the estimation period. The first 41 days around the event Paulo, v. 30, n. 80, p. 234-251, mai./ago. 2019 of interest (-20 to 20) , including the date of the event of interest, are called the event period (depending on the window of the event to be considered). According to Brown and Warner (1985) , for the asset to be included in the sample, it should have at least 30 daily returns in the data for the estimation period and 20 days of nonnull daily returns.
To evaluate a focal event, a measure of abnormal return is needed. This is defined as the difference between the observed return of asset i in period τ and the expected normal return (predictor) of the financial asset in the temporal window τ (MacKinlay, 1997). For bank i in period τ in which the event of interest occurs (focal event), the abnormal return is given by: in which AR iτ is the abnormal return, AR iτ is the observed return on financial asset i in period τ, and E(R iτ | f τ ) is the conditional expectation of the normal return conditioned to the information set f τ for the period specified, also called the predictor. There are various models listed by the literature that measure expected returns, including those presented below. Warner (1980, 1985) present three models for measuring abnormal returns. For the authors, only an observed return that will be compared with a benchmark return, that is, with an estimated return, can be considered "abnormal".
CAR Calculations
This article uses three versions of estimated return from Warner (1980, 1985) that, according to MacKinlay (1997) , represent the compilation of statistical models for equilibrium returns: the mean-adjusted returns version (model 1), the market index returns version (model 2), and the market model version with two forms of estimation (models 3 and 4). A fourth estimated returns version is also proposed, which corresponds to the CAPM model developed by Sharpe (1964) and Lintner (1965) . In this case, for MacKinlay (1997), this is an equilibrium returns economic model (model 5).
The models that presented the most expressive results were the ones widely used in the literature, these being: the constant mean models (model 1) and the market model with ordinary least squares (OLS) estimation (model 3). These models can be found, for example, in Song and Walkling (2000) , Delong and DeYoung (2007) , and Hankir et al. (2011) .
The constant means return model (model 1) is the calculation of the mean of the returns observed during the estimation period and its extrapolation to determine the estimated (benchmark) return.
in which R iτ is the observed return on asset i in period τ, and  i R is the mean of the returns observed during the estimation period (T 0 -T 1 ).
The market index model (model 2) is the one that establishes a market index, in the Brazilian case the Ibovespa as R mτ :
The market model is the method that uses the CAPM basis presented by Sharpe (1964) will be carried out using the ordinary least squares (OLS) method (model 3) and the non-synchronized data estimation method of Scholes and Williams (1977) (model 4). The second model is ideal for daily data, that is, when non-synchronized data problems can occur.
In the CAPM model (model 5) presented by Sharpe (1964) and Lintner (1965) , the estimated return is: in which R fτ is the return on the risk-free asset, in this study the Selic rate, the parameter is the estimated parameter of the CAPM model,   i E R is the expectation for estimated returns on the assets of the CAPM, and E(R mτ ) is the expectation for the observed returns on the market indices (Ibovespa).
Statistical tests of the abnormal returns
To analyze the statistical significance of the abnormal returns it is necessary to use statistical hypothesis tests. This section proposes some tests to determine the existence of abnormal returns arising from bank M&A events in M&A waves.
According to Corrado (2011) , a common assumption is that abnormal returns follow a normal distribution. This assumption is used in determining the statistical significance tests. However, according to Brown and Warner (1985) , daily returns do not behave in a similar way to monthly returns.
With this, four tests are used, as well as the Student t tests (t in cross-section and t in time-series), to obtain the significances of the abnormal returns. For greater robustness of the results, the Patell z hypothesis test (Patell, 1976) is carried out. The idea is the same as the classic Student t test, in which, under the null hypothesis, the cumulative abnormal returns will be 0 and the mean of the abnormal returns over the deviations of the cumulative abnormal returns will follow a Student t distribution. According to Patell (1976) , this analysis mechanism purges the heteroskedasticity that could be found in the estimation of the abnormal returns.
Another method that will add to the analysis of the cumulative abnormal returns is the cross-section test of the standard error of the abnormal returns developed by Boehmer, Musumeci, and Poulsen (1991) (test presented in the result tables in section 4 as Boehmer et al.) . In this test, the correction of the serial correlation proposed by Kolari and Pynnönen (2010) is used. This method corrected by the serial correlation according to Boehmer et al. (1991) and Kolari and Pynnönen (2010) is interesting as it is a more robust test in the presence of high variations of the abnormal returns close to the dates of the events.
The aim is to carry out non-parametric tests in order to provide greater robustness concerning the data that diverge from normality. A non-parametric test that is used quite a lot in event studies is the one proposed by Corrado (2011) . This test is known as the Corrado rank, in which Corrado (2011) defines a rank of statistics to establish the deviations from the null hypothesis (H 0 ), in which the cumulative abnormal returns are equal to zero.
The last test to be carried out is the non-parametric one from Cowan (1992) , known as the general sign test, based on the ratio of the numbers of positive abnormal returns around the window of events. Under the null hypothesis (H 0 ), the ratio of positive abnormal returns should not deviate from the estimated ratio of positive returns of the window of events. In this test, the distribution of the ratio of positive abnormal returns will converge to the binominal distribution.
Quantile regression econometric model
The quantile regression originates from the work of Koenker and Bassett (1978) , in which the authors use the idea of conditional estimation of the quantile functions as a basis. These models present a relationship in which the quantiles of the conditional distribution of the dependent variable are expressed in terms of independent covariates. For Koutsomanoli-Filippaki, Mamatzakis, and Pasiouras (2013) , the quantile regression is a statistical technique that aims to estimate and infer the conditional performance of the quantile functions. This analysis is particularly useful when the conditional distribution of the dependent variable does not have a known format, such as an asymmetric format of the distributions, long tails, or truncated distributions; such distributions are common to abnormal returns data (Koutsomanoli-Filippaki et al., 2013) .
The quantile regression is useful in the presence of heteroskedasticity (Behr, 2010; Koutsomanoli-Filippaki et al., 2013) . According to Koutsomanoli-Filippaki et al. (2013) , this statistical tool is applicable to data that estimate the behavior of the stock market. This type of tool is interesting when the aim is to find the causal impact of the abnormal returns, due to their correction of data with heteroskedasticities.
The quantile regression is presented in the following form (Koutsomanoli-Filippaki et al., 2013): in which ϕϵ(0,1) , x i is the vector (K x 1) of regressors, βϕ represents the angular coefficient of the conditional ratio of y in relation to x of the ϕ th quantile, and ε ϕ corresponds to the random error of the conditional quantile distribution. The ϕ th quantile of the regression, 0 < ϕ < 1, is defined as a minimization solution to the following problem (Koenker & Bassett, 1978) :
In this paper, y i corresponds to CAR i , x i are the means up to 4 or 5 years of the post-merger indicator, excluding only the merger value, and the ϕ th quantiles used are 25, 50 (median), and 75%. The quantile regression models are expressed regressing the whole set of variables x i (postmerger indicators) and the indicators separately, thus avoiding erroneous measurements due to the problem of multicollinearity in the data (measurement via variance inflation factor).
According to Delong and DeYoung (2007), Hagendorff et al. (2008) , and Duso et al. (2010) , the individual cumulative abnormal returns of each bank i are timeless and, therefore, can be regressed to the post-merger indicators. These indicators, when used in their average format of M&A event integralization time, are also treated as timeless, thus resulting in a cross-sectional estimation of the abnormal returns in relation to the post-merger indicators. This mechanism, as Delong and DeYoung (2007) state, is adequate for observing market efficiency in its semistrong format. 
EMPIRICAL ANALYSIS AND DISCUSSION OF THE RESULTS
Hypothesis -Bank M&A Waves
Announcement date of bank M&A events (concrete and pending)
The first step is to analyze the M&A events in the rivals (peers) of the acquiring banks, a methodology employed by Hankir et al. (2011) . This field of analysis works with the date of the announcement of implemented and pending bank M&As. Table 5 presents the reaction of the investors of the rival banks of the acquiring ones to the events mentioned. From Table 5 , it is observed that the model chosen was the market one estimated by MQO/OLS (model 3) for questions of robustness of the analyses (-15, +15 window) . This model presented the greatest number of statistical tests with significance. The choice of a model that has the greatest quantity of significant hypothesis tests arises from a robustness analysis of the results (see Statistical tests of abnormal returns section). These results are more robust in the presence of heteroskedasticity and in a possible non-normality of the CARs distribution, and these occurrences are common in finance. In Table  4 , it is observed that the economic-financial indicators of the banks analyzed present high variability, causing problems of heteroskedasticity, making the tails of the CARs distributions longer. In addition, this model was also used by Song and Walkling (2000) and Delong and DeYoung (2007) . This model presents the market's relationship with the asset studied. With this analysis, it is observed that the signs of the mean cumulative abnormal returns are positive, independent of the window of events used. These results are consistent with the findings of Song and Walkling (2000) . In this context, the investors of the rivals of the acquiring banks directly involved in bank occurs because, in heated markets, the probability of the rival banks becoming involved in M&As increases (Song & Walkling, 2000) .
It is worth noting that, in some estimation models used to demonstrate robustness in the analysis, the results can be negative, which shows that, depending on the model used, the results can be different. Yet, in these robustness models, despite the average CAR being negative, the number of positive individual CARs is greater than the number of negative ones.
Date of the announcement of bank M&A events
(concrete) The next step in the investigation of this hypothesis continues to work with the analysis of the M&A events in the rivals (peers) of the acquiring banks, a methodology used by Hankir et al. (2011) . This field of analysis works with the date of the announcement in actually implemented bank M&As. Table 6 presents the reaction of the investors of the rivals of the acquiring banks to the events mentioned. The market model estimated by the MQO/OLS method (model 3) was the one chosen for the mean cumulative abnormal returns analysis. This model was adopted in the papers by Song and Walkling (2000) and Delong and DeYoung (2007) . Observing Table  6 , it can be seen that in most of the models, positive average CAR values are presented and, in all the models tested, the signs of the positive individual CARs were greater than the negative ones. The result shows that the signs of the average cumulative abnormal returns are generally positive. This same result was found by Song and Walkling (2000) . According to these authors, this analysis occurs because, in heated markets, the probability of the rival banks becoming involved in M&As increases, leading to market gains and greater market power for the acquiring banks (Song & Walkling, 2000) .
In the post-merger analysis, quantile and interquantile regressions are used to observe the correlation between the CARs and the post-M&A indicators. The results of the quantile regression in the 75% quantile, presented in Table 7 , and of the interquantile regression, presented in heated market hypothesis. Faced with the mergers of their competitors, the investors of the rival banks were able to observe that these M&As generated rising performance indicator values for the competitor banks in the period of 4 to 5 years after the M&As. The ROE was shown to be significant in the quantile regression in the 25% quantile. In the other models, the results were shown not to have significance. These results are consistent with those found by Araújo et al. (2007) , in which the authors observe that M&As do not generate direct and quick values for the banks directly involved, showing that the M&A waves and heated market hypothesis is observed in these types of operations. Another study that is consistent with this vision is that of Pessanha et al. (2012) , in which the authors show that the gains over the return of banks that are directly involved in M&As are of low intensity, which suggests that the abnormal returns of rival banks derive from a heated market process. Thus, the rival banks are expected to obtain a greater probability of mergers. This result derives from greater price the possible gains of these rival banks. These gains arose from the bank M&As that really occurred, thus increasing the probability of M&As in their banks, via a tendency to merge. These results are consistent with the findings of Song and Walkling (2000) , that is, in heated markets, the abnormal returns of M&A events, for the rivals to the acquiring banks, tend to be positive. The M&A value indicator presents a positive coefficient, which shows that the more heated the market is by high M&A values, the greater the abnormal return of the rival banks is.
Effective date of bank M&A events
The third step of the investigation aims to analyze the reaction of the investors of the rival banks to actual bank M&A events, observing the effective date of this event, that is, this analysis addresses the date of the occurrence of the event.
The constant means model (model 1) was the one chosen to analyze the mean cumulative abnormal returns, the same one adopted by Hankir et al. (2011) . That article is one of the few to address the question of analyzing the effective date of M&As, since the studies generally use the date of the announcement as the only analysis date. This occurs since the database of Hankir et al. (2011) , as well as that of this paper, enables the separation of this analysis. In addition, in this analysis, model 1 is the only one to present results that are robust for heteroskedasticity and possible non-normalities of the CARs distributions. In this model there is a correction of the variabilities of the CARs, both for heteroskedasticity via the Patell (1976) and Boehmer et al. (1991) tests and non-normality of the CAR distributions by the Cowan (1992) and Corrado (2011) tests; only in the -15, +15 window do the Boehmer et al. (1991) and Cowan (1992) tests have no significance. In this context, the average cumulative abnormal returns for the rivals of the acquiring banks presented positive values, which shows that when the merger of rival banks is implemented on its effective date, investors wait for the market to be heated and for the probability of the banks in which they have shares merging to increase, as highlighted by Song and Walkling (2000) . This type of mechanism makes the value of the rival banks of recentlymerged ones increase. It is observed that, in practically the whole period, the abnormal returns were positive. This shows that the rival banks rose in value with the merger of the acquiring banks, possibly due to the M&A market being heated.
Date of the announcement of bank M&A events
(pending) The fourth step of the investigation is to analyze the effect that the announcement of bank M&A events that did not occur have over the pricing of the rival banks. In this field of analysis, it is observed that the investors of the rivals of the acquiring banks negatively priced the shares of their banks, possibly due to the non-occurrence of the events, destroying value of the firms that were not merged (Varmaz & Laibner, 2016) . The model used was the constant means one (model 1). Despite this model not using the ratio of the market with financial assets, only its mean over time, this same model was used by Hankir et al. (2011) . That article is one of the few to address the question of pending M&As; in general, the other studies cited use concrete or total M&As. Due to this reason, the choice of model 1 followed the approach of Hankir et al. (2011) , in addition to this model presenting more significant hypothesis tests, correcting possible problems of heteroskedasticity and non-normality of the CARs. It is observed from Table 4 that the economicfinancial indicators of the banks analyzed present high variability; this variability causes heteroskedasticity problems and these problems generate longer CAR distribution tails. The negative average CAR found in Table 10 shows that the investors of the rival banks are able to observe when the rumor is not integralized in the business and this reduces the possibility of M&As in the rival banks of the acquirer ones. According to Hankir et al. (2011) , the probability of acquisition hypothesis implies that shareholders do not expect their firms to be merged when announced events are canceled; with this, investors observe that their banks have tended to have a lower probability of M&A. Table 10 presents the results mentioned here. It is worth highlighting that, in the robustness models (models 2, 3, and 4), the results were positive, which may produce different analyses. In any event, it is observed via the Patell (1976) test that there is no correction of heteroskedasticity in the models mentioned. In the model chosen there is a correction of the variabilities of the CARs, both for heteroskedasticity via the Patell (1976) and Boehmer et al. (1991) tests and for non-normality of the CAR distributions by the Cowan (1992) and Corrado (2011) tests in all the windows tested.
CONCLUDING REMARKS
In general, studies that contemplate a process analysis of M&A waves are limited to observing the signs of the abnormal returns of rivals of recently-merged firms to determine asymmetric effects in this M&A waves market. Yet, the reason for the abnormal returns of the rivals of recently-merged firms arising from the M&A processes is not widely addressed in the literature. Just like the article by Song and Walkling (2000) , this one shows, using cross-sectional analyses, that the acquisition probability via heated markets hypothesis is evident.
In this study, 43 mergers between Brazilian banks and 26 bank assets covering the period from 2005 to 2015 are identified. The results indicate the acquisition probability hypothesis. It is observed that the possible cause of positive cumulative abnormal returns of the rivals of recentlymerged acquiring banks are the slightly positive profitability indicators of the merged banks (ROA and ROE), and the market concentration and bank size indicators showed negative results in relation to the cumulative abnormal returns of the rival banks of the recently-merged ones. This result indicates that, in more concentrated markets, the probability of rival banks merging decreases. The results found in the case of pending mergers present negative CAR values for the rival banks, showing that in situations where mergers do not occur, rival banks have negative cumulative abnormal returns values. Two points are worth highlighting: the first of them refers to the fact that the robustness analysis models presented divergent results in some of the tests carried out. Yet, the overall results of the models chosen were consistent with the empirical support literature. The second is that the effects of the bank M&As were not statistically significant in the analysis of the rivals of the acquiring banks.
The results indicate that the Brazilian bank M&As, in the period analyzed, can be observed via the M&A waves mechanism, which can be demonstrated in a heated market. This study is consistent with the literature, indicating the possible reason for bank M&As: a market tendency mechanism. It is shown that bank M&As are generated by heated markets. This mechanism tends to generate short term inefficiency, since the impact of the M&As are not evaluated, but rather the concern of managers that their banks will lose market. It is observed that the empirical results of this paper suggest that investors and market analysts should assess bank M&As with more caution, since these can occur due to market tendencies and not value gains.
One limitation that is apparent in this study is it does not contemplate the conditional variance in the measurement of the cumulative abnormal returns of rival banks. In future studies, we suggest methods that cover volatility and conditional variance, such as those of the generalized autoregressive conditional heteroskedasticity (GARCH) family.
